Identifi cation of Zika virus vectors and implications for control
Zika virus is an emerging pathogen that has recently been causing serious epidemics around the world. Cases of Zika virus disease were reported in Micronesia in 2007 1 and then in French Polynesia in 2013. 2 In French Polynesia, Guillain-Barré syndrome was reported for the fi rst time in a few patients following Zika virus infection. In Brazil, Zika virus was introduced in 2014, 3 and was subsequently associated with cases of microcephaly. So far, an estimated minimum of 400 000 cases of Zika virus disease have been reported in 24 states in Brazil, although the number of cases could be far higher. Most cases are concentrated in the Pernambuco state, in the northeast region. Currently, many countries in South and Central America, besides Brazil, are reporting a high number of Zika virus disease cases. Before 2007, very few human cases had been reported, and as a result, this virus has been poorly studied. It is important to highlight that other diseases caused by Zika virus infection might be identifi ed in the future. This arbovirus has only just begun to spread and could become endemic in some areas in a very rapid manner.
Zika virus disease is a vector-borne disease, but sexual transmission 4 and congenital cases have now been reported. The fi rst isolation of Zika virus from mosquito samples was made in 1948 from Aedes africanus. 5 In 1956, Weinbren and Williams 6 isolated two other strains from the same mosquito species. These investigators collected about 1355 A africanus specimens, and Zika virus was isolated from two pools, containing 206 and 127 specimens, respectively. Interestingly, other mosquito species that were collected at that time were all discarded; thus, no other species were tested for the presence of Zika virus by these investigators. Lately, many other Aedes species have been surveyed for the detection of Zika virus, and thus far, Zika virus has been detected by RT-PCR or isolated from many mosquito species, human beings, and non-human primates.
Surprisingly, previous studies that have investigated the vector competence for Zika virus have neglected other mosquito species, 7-9 such as Culex species, which are very abundant in the tropical areas where Zika virus has spread and have also transmitted arboviruses that are closely related to Zika virus, such as West Nile virus. Faye and colleagues 10 reported a long list of mosquito species from which Zika virus strains were isolated, including several species of Aedes and Anopheles coustani. Diallo and colleagues 11 surveyed mosquitoes from diff erent environments from Senegal and detected by RT-PCR the presence of Zika virus in ten species from the genus Aedes, and Mansonia uniformis, Anopheles coustani, and Culex perfuscus. These mosquito species probably contribute to the zoonotic cycle of Zika virus transmission. However, the simple detection of a virus in a mosquito sample does not incriminate it as a vector. It is important to prove in laboratory conditions that an organism is able to acquire the pathogen and maintain and transmit it to other hosts. Additionally, even if the ability of a given species to transmit a pathogen is proven in laboratory conditions, that species is not necessarily the primary vector. A good example involves Aedes aegypti and Aedes albopictus in Brazil. Both species are known as good dengue vectors; however, A aegypti plays a major part in dengue transmission in the country due to its vectorial capacity, whereas A albopictus does not because its level of infestation is low and it prefers sylvatic environments.
In this respect, the urban transmission of Zika virus could involve other mosquito species, especially considering the adaptability of this virus, 12 and this issue deserves urgent attention. Vector control strategies must be directed at all potential vectors. To assume that the main vector is A aegypti in areas in which other mosquito species coexist is naive, and could be catastrophic if other species are found to have important roles in Zika virus transmission. Therefore, researchers from diff erent institutions who are working on vector-pathogen interactions must attempt to answer this important question as soon as possible, to direct control actions towards the correct target and to help to minimise the drastic eff ects of Zika virus disease outbreaks. I declare no competing interests.
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